Purpose The number of patients with cancer enrolling in phase I trials is expected to increase as these trials incorporate patient selection and exhibit greater efficacy in the era of targeted therapies. Despite the fact that people with advanced cancer often require a caregiver, little is known about the experience of caregivers of people enrolling in oncology phase I clinical trials. We conducted a cross-sectional study assessing the distress and emotion regulation of caregivers of phase I trial participants to inform the design of future interventions targeting the unique needs of this population. Methods Caregivers of oncology patients were approached at the patient's phase I clinical trial screening visit. Caregiver participants completed a one-time survey incorporating validated instruments to comprehensively assess distress and emotion regulation. Basic demographic information about both the caregiver and patient was collected. Results Caregivers exhibited greater distress than population norms. Emotion regulation was also moderately impaired. Respondents identified positive aspects of caregiving despite exhibiting moderate distress. Conclusion Enrollment of a patient in a phase I clinical trial is a time of stress for their caregivers. This pilot study demonstrates the feasibility of engaging caregivers of phase I trial participants and the need to better support them through this component of their caregiving experience.
Introduction
When an individual is diagnosed with cancer, family members, friends, and loved ones often assume new roles as caregivers, providing a broad range of unpaid assistance [1] . Caregivers are defined as family members or close friends who are identified by the patient as helping with emotional support; physical care; and management of medications, appointment schedules, or finances. The caregiver role requires physical strength and the cognitive capacity to navigate the complex cancer care process [2, 3] . Unfortunately, caregivers often sacrifice their own needs [4, 5] , putting themselves at risk for increased burden and potential psychosocial detriment [6, 7] . The psychological toll on the caregiver may exceed that of the patient [8] [9] [10] [11] [12] . There is a need for further research detailing the cancer caregiver experience in order to offer improved support, yet there are few studies of the caregiving experience beyond initial cancer diagnosis or late palliative stage [13] .
Patients enrolled in phase I oncology trials are fit enough to undergo cancer therapies but have exhausted approved treatments for their disease or have a diagnosis that lacks a standardized treatment approach. Thus, these patients may have undergone a number of treatment regimens, familiarizing them and their caregivers with the process of oncologic care. The decision to enroll in a phase I trial is paralleled with the realization that no further standard therapy is available. Although there has been considerable interest in the ethics of consenting patients for phase I trials and in patient expectations for a treatment with unknown therapeutic benefit [14] [15] [16] , there are no data on how phase I trial participation affects the caregiving experience [15, 17, 18] . Anecdotal experience suggests that caregivers of these patients experience increased stress prior to phase I trial enrollment. Phase I trial patients are less likely to seek support from palliative care, counselors, or home health providers; the caregiver may thus be called upon to fill all of these roles [19] . Additional unique stressors of phase I trial participation include the need for frequent, even weekly, clinic visits and monitoring while on trial and the occurrence of multiple stressful sentinel events such as the initial evaluation to determine if the patient fulfills enrollment criteria, anticipation of drug-related toxicities, awaiting imaging results, enrollment in future trials, or enrollment in hospice as disease progresses. This is a unique population of oncology caregivers; the nature of their experience in this role has not been previously evaluated or defined.
We conducted a cross-sectional study of the caregivers of phase I trial participants at the University of Colorado Cancer Center that assessed the distress experienced by caregivers as well as the emotional regulation strategies employed [20, 21] . These results inform future approaches to address the unique needs of this population.
Methods

Study population
Caregivers were recruited from the adult Phase I Clinic at the National Cancer Institute-designated University of Colorado Comprehensive Cancer Center. An eligible caregiver was broadly defined as any individual identified by the phase I trial patient as being involved with their care, for example, helping with emotional support; physical care; and management of medications, appointment schedules, or finances. For the purposes of this study, caregivers included family members or close friends and excluded professional health care providers. Inclusion criteria encompassed persons able to read and understand English, between 18 and 89 years of age, and able to complete the study instruments independently.
Procedures
This was a single-institution, cross-sectional pilot study of caregivers of adult phase I oncology patients. Study participants were asked to complete an anonymous one-time selfadministered paper survey composed of validated instruments measuring caregiver distress and experiences, emotion regulation and coping, and physical and mental health-related quality of life. The survey included questions pertaining to demographics of both the caregiver and patient, as well as questions about the nature of the caregiving relationship. Eligible candidates were approached at the patient's phase I study screening visit; the survey was completed between the course 1, day 1, and day 15 visits. Participants returned completed surveys to a secure repository within the clinic. The Colorado Multiple Institutional Review Board approved the study.
Instruments
Caregiver distress Caregiver distress was assessed using the Perceived Stress Scale (PSS), the Positive and Negative Affect Scale (PANAS), the State-Trait Anxiety Inventory (STAI), and the Center for Epidemiologic Studies Depression Scale (CES-D). The PSS, a 14-item questionnaire with extensive population norms, measures the degree to which respondents feel their lives have been unpredictable, uncontrollable, and overwhelming over the prior month. Participants ranked these feelings on a 5-point Likert scale, with a higher score indicating greater stress [22, 23] . The PANAS [24] was used as a selfreported measurement of mood with the positive affect portion of the scale reflecting energy and enthusiasm and the negative portion reflecting fear and guilt. A higher score indicates a greater reflection of the affect in question. The STAI, a 40-item tool, asks participants to rate how they feel "right now" (state) and "in general" (trait) on a 4-point Likert scale with higher scores reflecting higher anxiety [25] . The CES-D, which was used to document depressive symptoms, is a 20-item scale scored from 0 to 60 [26] , with a score above 16 reflecting significant depressive symptomatology.
The caregiver experience was measured by the Caregiver Reaction Assessment (CRA) and Benefit Finding Scale (BFS). The CRA assesses the burden of caregiving and evaluates the caregiving experience. Caregivers rank the domains of self-esteem, family support, finances, schedule, and health [27] in this 24-item questionnaire, which is scored on a 5-point Likert scale [28] . Higher scores indicate a more negative experience. The BFS, a 17-item scale in which caregivers rank items on a 5-point Likert scale, assesses the degree to which caregivers find meaning in their experience [29] .
Caregiver emotion regulation and coping Emotional regulation was assessed via the Emotion Regulation Questionnaire (ERQ) and the Difficulties in Emotion Regulation Scale (DERS). The ERQ is a 10-item questionnaire in which reappraisal and suppression are rated on a 7-point scale to capture individual differences in these two emotional regulation processes, thus carrying implications for affect, relationships, and well-being [21] . Higher scores indicate an increased likelihood to adopt the strategy in question such as suppression or reappraisal. The DERS assesses emotion regulation and dysregulation [30] . This scale measures emotional awareness, emotional clarity, acceptance of negative emotions, strategy, control of impulsive behaviors, and the ability to fulfill goals even under the influence of negative emotions. Higher scores indicate greater difficulty with emotional regulation.
Coping and support were assessed via the Positive Aspects of Caregiving (PAC), ENRICHD Social Support Inventory (ESSI), and Brief COPE Inventory. The PAC includes nine items which address the caregiver's affective state in relation to caregiving as ranked on a 5-point Likert scale [31] . A higher score correlates with a more positive assessment of caregiving. The ESSI is a short social support measure [32] with seven items that address the availability of support; a higher score indicates greater social support. The Brief COPE Inventory [33] is a shortened version of the COPE inventory in which respondents indicate how often they use a particular coping strategy under stress as ranked on a 4-point scale.
Health-related quality of life Health-related quality of life was assessed using the 36-item SF-36 health survey version 1.0, documenting the extent of limitations in a number of domains [34] [35] [36] . Higher scores on the SF-36 indicate better physical and mental health-related quality of life.
Demographic data about both caregivers and patients were obtained. Caregivers were asked their age, sex, education level, income level, marital status, current living situation, and employment status. Questions also pertained to caregiving such as amount of time spent as a caregiver, whether the caregiver lived with the patient prior to illness, prior caregiving experience, and concurrent caregiving for a child. Patientrelated information included the following: cancer subtype, age, sex, marital status, living situation, education history, and income.
Statistical analysis
Descriptive statistics summarized the characteristics of the study population. Kendall's Tau correlation coefficients were computed to quantify the associations between caregiver distress, emotion regulation and support, and health-related quality of life. Additional analyses were performed comparing responses to these scales to caregiver demographics. The cutoff to identify strong associations was a common variance greater than or equal to 5 % (r 2 ≥0.05). Standardized differences between the SF-36 subscale scores and the US population age and gender SF-36 norms were evaluated as effect sizes or z scores. Effect sizes (z) between 0.2 and 0.5 indicate small to moderate effects and effect sizes larger than 0.5 indicating moderate to large effects. The data were analyzed using SAS version 9.3.
Results
A total of 88 of 110 identified (80 %) eligible caregivers completed the survey (mean age=56.5 years, SD=11.8; 62.4 % female). As depicted in Table 1 , most (78 %) were spouses or significant others, lived with the patient (85 %), and spent 50 or more hours per week in caring (72 %). The majority had previous caregiver experience (77 %) with most having provided care for the patient for 1-5 years (57 %). Many caregivers (42 %) were employed full-time; 24 % were retired. Thirty-nine percent of patients had received their cancer diagnosis less than 2 years previously; 17 % had a diagnosis of cancer for more than 5 years. Gastrointestinal, lung, and ovarian cancers were the most common diagnoses.
Data for the outcome measures, along with reference data when available, are depicted in Tables 2 and 3 (Table 2) [22, 25] . The mean Center for Epidemiologic Studies Depression Scale (CESD) score was 13.6 (SD 9.6). Scores above 16 indicate depression; 38 % of the study participants exceeded this threshold. Caregivers reported higher positive (mean 34.5, SD 7.1) than negative affect (mean 21.5, SD 7.8) on the PANAS. Caregiver Reaction Assessment (CRA) scores indicated moderate distress (CRA total mean 9.97, SD 2.56). Caregivers identified Positive Aspects of Caregiving (Benefit Finding Scale (BFS) mean 3.7, SD 0.7; Positive Aspects of Caregiving (PAC) mean 36.2, SD 6.7).
Emotion regulation and coping
Respondents had neutral Emotion Regulation Questionnaire (ERQ) scores (means 3.6-5.0), suggesting that participants were not significantly engaging in cognitive reappraisal (Table 3). Difficulties in Emotion Regulation Scale (DERS) scores indicated moderate difficulties (total mean 70.4, SD 14.9). Caregivers reported adequate perceived social support (ENRICHD Social Support Inventory (ESSI) mean 33.1, SD 6.5). Brief COPE Inventory scores were highest for the use of Health-related quality of life
The majority of caregivers (72 %) rated their health as excellent or very good; 8 % rated their health as fair or poor. The SF-36 scores for caregivers are compared against population norms in Fig. 1 . The mental component mean scores were lower than those of the population norms (emotional wellbeing z=−0.37, role limitations due to emotional health z= −0.48, social functioning z=−0.28). Study participants scored higher than population norms on three of the four physical component mean scores (physical functioning z=0.31, pain z=0.36, general health z=0.40). Study participants thus demonstrated preserved physical functioning-related quality of life in spite of elevated behavioral distress.
Correlational analyses
The PSS, CRA, CESD, and SF-36 were each correlated with caregiver demographic characteristics. The subscales of the SF36 were correlated with the subscales of the CRA and with the PSS. While there was no correlation between time spent caregiving per week and the outcomes of interest, there were a number of significant associations between caregiver characteristics and caregiver experience. Previous caregiving experience and years as a caregiver were associated with greater impact of caregiving on health (CRA impact on health r −0.29), and the number of years spent as a caregiver correlated with lower health status (SF-health change r −0.28).
Caregivers who reported higher perceived stress on the PSS were younger (r −0.25) and were more likely to have a child in the household (r −0.25). Being unmarried was associated with a greater impact on finances (CRA impact on finances r 0.27). Older caregivers had lower physical function scores (SF physical function r −0.25) and reported higher emotional well-being (SF-emotional well-being r 0.24).
There were also significant associations between healthrelated quality of life, caregiver burden, and perceived stress. Lower caregiver burden (CRA total) was associated with better general health (SF-general health r −0.22), social function (SF-social function r −0.29), energy (SF-energy/fatigue r −0.24), and health change (SF-health change r −0.25). Lower caregiver perceived stress (PSS total) was associated with better general health (SF-general health r 0.24) and emotional well-being (SF-emotional well-being r −0.50), better social function (SF-social function r −0.39), less impact on energy/ fatigue (SF-energy/fatigue r 0.41), and less role limitations due to emotional problems (SF-role limitations due to emotional problems r −0.38).
Discussion
The most striking findings from this cross-sectional pilot study are the high levels of distress and anxiety and the high prevalence of depressive symptoms among caregivers of phase I clinical trial participants. These data confirm the necessity of effective approaches tailored to the unique needs of this population. In addition, this pilot study demonstrated feasibility of engaging caregivers of phase I clinical trial participants in research, as demonstrated by the high response rate (80 %) and comprehensiveness of data collection.
Notably, this study included a broad spectrum of instruments that assessed the mental and physical health experiences of this caregiver population. Other caregiver studies include measures of general health and health-related quality of life metrics such as the SF36, but do not include such a comprehensive assessment allowing for broader understanding of the impact of phase I study enrollment on the caregiver. A significant proportion (38 %) of caregivers in this study scored above the threshold for depressive symptomatology on the CESD (>16). In other studies of cancer caregivers, depressive symptoms have been identified; the caregivers in this study exceeded previously described prevalence of such symptoms. In a study of spouses of lung cancer patients [37] , the mean score on the CES-D was 11.3 (SD 9.1) with 30 % scoring above 16. Two other studies of cancer caregivers found that the mean CES-D score was approximately 3 points lower than in our population and that approximately 25 % scored >16 [38, 39] . The relatively low SF-36 mental health scores among study participants provide further evidence of the mental health impact of caregiving in this setting.
The caregiver experience of phase I trial participants has unique features in comparison to other caregiver populations. The study population reported less impact on health and Fig. 1 Scores on the SF36 in comparison with reported norms support system via the Caregiver Reaction Assessment (CRA) subscales, compared to populations of family caregivers of early stage cancer patients [39] . The phase I caregivers reported a notably greater (>0.5 SD) impact on finances and schedule than the population norms on the CRA. It should be noted that these norms were obtained from a group of students during the validation of the tool, and the age and experiences of that population may influence the values. Yet overall, these responses support the argument that while our caregiving population is physically healthy and supported, enrollment on phase I trials places a considerable burden on caregivers in scheduling and accessing health care.
Study participants also reported lower coping scores on the PAC scale than other caregiver populations, which suggests a less positive assessment of caregiving. Both a population of caregivers of patients with dementia and a cancer caregiving population scored higher on the PAC than caregivers of phase I trial participants [43, 44] . The impact of caregiving on emotional health was studied through the ERQ, and the caregivers of phase I oncology trial participants scored similar to caregivers of phase II-IV oncology trial participants [40] and higher than the population norms for this scale. Like the CRA, the ERQ was validated in a younger population, and this may influence the reappraisal abilities of respondents. These comparisons further support the emotional impact of caregiving in our study population.
While respondents identified availability of social support and some positive aspects of caregiving, which is consistent with the literature [41] , of particular concern are the responses on the distress scales. Notably, respondents exhibited more anxiety and perceived stress than population norms, a high prevalence of depressive symptoms, as well as impaired emotion regulation. These findings are consistent with a recent meta-analysis of anxiety in cancer patients and their caregivers [42] . Such findings increase the likelihood of caregiver burnout, with potential adverse physical and emotional health consequences for both the caregiver and the patient.
The observed greater caregiver burden and higher levels of perceived stress among respondents with poor health is consistent with previously reported findings [45, 46] . Given the physical and emotional demands of caregiving, it is not surprising that caregivers with better self-reported personal health status reported lower caregiver burden and less stress. The finding that younger caregivers exhibited greater stress compared to older caregivers may be explained by the common scenario of younger caregivers who are juggling the demands of caring for children and maintaining employment with the demands of caregiving [47] , oftentimes requiring an adjustment of their workload [48, 49] .
This study has identified a caregiver population with increased distress compared to population norms, with the reported distress similar to that found in a study of caregivers of patients undergoing bone marrow transplant [50] . Previous studies evaluating quality of life in phase I trials have identified the importance of family in a patient's perception of quality of life, placing importance on the supportive network [51, 52] . Identifying baseline characteristics of emotional coping in caregivers is important in helping to guide them through this transition period in cancer care. The prevalence of anxiety and depression has been identified in multiple caregiver studies and at times has been shown to exceed patient rates [53] . Thus, our findings of high anxiety and depressive symptoms are in keeping with previous reports. While previous longitudinal studies have found that overall caregiver burden does not necessarily increase as illness progresses, fatigue and energy level are adversely affected as the patient becomes more reliant on help for functioning [54] .
The unifying experience for the caregivers in this study is the experience with phase I oncologic trial enrollment. Currently, there are few data to inform the most effective mechanism and approach to supporting the needs of these caregivers throughout the caregiving experience and across the trajectory of cancer treatment [50, [55] [56] [57] . Given the identification of distress in this population, an intervention focused on the unique needs of this population has the potential to enhance the quality of life of caregivers and, potentially, that of patients.
This study had a few notable strengths and weaknesses. The strengths include a high response rate with the study population representing the phase I trial population seen at the University of Colorado Cancer Center. Although study participants appear to be rather homogenous, the study population was representative of the phase I clinic: primarily well educated, women, from households with a comfortable income. While representative of this clinic, this lack of diversity may offer less insight into how caregivers from other racial/ ethnic and socioeconomic groups cope with the demands of caregiving [58, 59] . This was a cross-sectional analysis; a longitudinal analysis would allow for more in-depth assessment of the caregiving experience over the course of illness and treatment, particularly with regard to the transition to a phase I trial with all its implications.
This study reveals that the time of enrollment in a phase I trial is a time of significant stress and fatigue for caregivers, indicating the need for future interventions to enhance the caregiver experience. It is hypothesized that the mental and physical health of the caregiver may impact the mental and physical health of the patient; this is supported in other populations [60, 61] . Addressing the interplay between the health of each member of the caregiver-patient dyad is important in future exploration. Future research should also focus on how best to support caregivers at the time of phase I trial enrollment and throughout trial participation in order to reduce the toll on caregivers, decreasing the probability of caregiver burnout and future caregiver morbidity [62] . As oncology continues to focus on developmental therapeutics and patients increasingly seek access to novel agents earlier in the drug development pipeline, this population is expected to expand, increasingly including patients earlier in their disease trajectory. Cognitive and behavioral interventions to support caregivers are in development [50] , but neither traditional nor self-directed approaches have been studied in the phase I caregiver population.
Conclusion
These data suggest that an evidence-based approach to decreasing distress among caregivers of patients enrolling in phase I trials is needed, particularly as the prevalence and duration of treatment on phase I trials increases.
